Knockout strains -Proteins related to the permeability transition pore complex (PTPC)

AAC1
Haploid Mitochondrial inner membrane ADP/ATP translocator, exchanges cytosolic ADP for mitochondrially synthesized ATP; phosphorylated; Aac1p is a minor isoform while Pet9p is the major ADP/ATP translocator.
17, 45-47
AAC3 (ANC3)
Haploid
Mitochondrial inner membrane ADP/ATP translocator, exchanges cytosolic ADP for mitochondrially synthesized ATP; expressed under anaerobic conditions; similar to Pet9p and Aac1p; has roles in maintenance of viability and in respiration.
17, 48-50
POR1 (OMP2)
Haploid
Mitochondrial porin (voltage-dependent anion channel), outer membrane protein required for the maintenance of mitochondrial osmotic stability and mitochondrial membrane permeability; phosphorylated.
17, 51-57
POR2
Haploid Putative mitochondrial porin (voltage-dependent anion channel), related to Por1p but not required for mitochondrial membrane permeability or mitochondrial osmotic stability.
17,40, 55,58,59
Knockout strains -Autophagy-related proteins
Haploid
Conserved protein involved in autophagy and the Cvt pathway; undergoes conjugation with Atg12p to form a complex involved in Atg8p lipidation; conjugated Atg12p also forms a complex with Atg16p that is essential for autophagosome formation.
60-65
ATG10 (APG10)
Haploid Conserved E2-like conjugating enzyme that mediates formation of the Atg12p-Atg5p conjugate, which is a critical step in autophagy.
66-68
ATG12
Haploid Conserved ubiquitin-like modifier involved in autophagy and the Cvt pathway; conjugated to Atg5p to form a complex involved in Atg8p lipidation; Atg12p-Atg5p also forms a complex with Atg16p that is required for autophagosome formation.
65, 67-70
VPS30 (VPT30; ATG6; APG6)
Haploid
Subunit of phosphatidylinositol (PtdIns) 3-kinase complexes I and II; Complex I is essential in autophagy and Complex II is required for vacuolar protein sorting; ortholog of the higher eukaryotic gene Beclin 1.
71-73
VPS34
(PEP15, STT8, VPL7, VPS7, VPT29)
Haploid Phosphatidylinositol 3-kinase responsible for the synthesis of phosphatidylinositol 3-phosphate; forms membrane-associated signal transduction complex with Vps15p to regulate protein sorting; activated by the GTP-bound form of Gpa1p.
74-79
Knockout strains -Proteins involved in mitochondrial fusion and fission
DNM1
Haploid Dynamin-related GTPase required for mitochondrial fission and the maintenance of mitochondrial morphology, assembles on the cytoplasmic face of mitochondrial tubules at sites at which division will occur; also participates in endocytosis and regulating peroxisome abundance. 
80-90
FIS1
122-125
MBP1
Haploid Transcription factor involved in regulation of cell cycle progression from G1 to S phase, forms a complex with Swi6p that binds to MluI cell cycle box regulatory element in promoters of DNA synthesis genes.
59, 126-130
Knockout strains -Proteins involved in DNA replication and repair
MCM2
Diploid Protein involved in DNA replication; component of the Mcm2-7 hexameric complex that binds chromatin as a part of the pre-replicative complex. 
131-140
MCM3
Diploid Component of the hexameric MCM complex, which is important for priming origins of DNA replication in G1 and becomes an active ATPdependent helicase that promotes DNA melting and elongation when activated by Cdc7p-Dbf4p in S-phase.
MSH6 (PMS3)
Haploid Protein required for mismatch repair in mitosis and meiosis, forms a complex with Msh2p to repair both single-base and insertion-deletion mispairs; potentially phosphorylated by Cdc28p.
30, 150-158
Subunit of the GINS complex (Sld5p, Psf1p, Psf2p, Psf3p), which is localized to DNA replication origins and implicated in assembly of the DNA replication machinery.
159-161
Knockout strains -Proteins involved in chromatin structure
NHP6A
Haploid High-mobility group (HMG) protein that binds to and remodels nucleosomes; involved in recruiting FACT and other chromatin remodelling complexes to the chromosomes; functionally redundant with Nhp6Bp; homologous to mammalian HMGB1 and HMGB2.
162-165
NHP6B (YBR090C-A)
Haploid High-mobility group (HMG) protein that binds to and remodels nucleosomes; involved in recruiting FACT and other chromatin remodelling complexes to the chromosomes; functionally redundant with Nhp6Ap; homologous to mammalian HMGB1 and HMGB2.
162-166
Knockout strains -Kinases
Haploid Adenylate kinase, required for purine metabolism; localized to the cytoplasm and the mitochondria; lacks cleavable signal sequence.
17, 167-169
Mitochondrial adenylate kinase, catalyzes the reversible synthesis of GTP and AMP from GDP and ADP; may serve as a back-up for synthesizing GTP or ADP depending on metabolic conditions; 3' sequence of ADK2 varies with strain background.
17, 170,171
GLK1 (HOR3) Haploid
Glucokinase, catalyzes the phosphorylation of glucose at C6 in the first irreversible step of glucose metabolism; one of three glucose phosphorylating enzymes; expression regulated by non-fermentable carbon sources.
30, 172-175
HXK1
Haploid Hexokinase isoenzyme 1, a cytosolic protein that catalyzes phosphorylation of glucose during glucose metabolism; expression is highest during growth on non-glucose carbon sources; glucose-induced repression involves the hexokinase Hxk2p. 
Haploid PIK-related protein kinase and rapamycin target; subunit of TORC1, a complex that controls growth in response to nutrients by regulating translation, transcription, ribosome biogenesis, nutrient transport and autophagy; involved in meiosis.
186-211
Knockout strains -Chaperons (members of the heat-shock protein family) 
Haploid Mitochondrial HSP70-type molecular chaperone, required for assembly of iron/sulfur clusters into proteins at a step after cluster synthesis, and for maturation of Yfh1p, which is a homolog of human frataxin implicated in Friedreich's ataxia.
17, 214-217
Knockout strains -Others
Mitochondrial peptidyl-prolyl cis-trans isomerase (cyclophilin), catalyzes the cis-trans isomerization of peptide bonds N-terminal to proline residues; involved in protein refolding after import into mitochondria.
17,40, 218
CYB5
Haploid Cytochrome b5, involved in the sterol and lipid biosynthesis pathways; acts as an electron donor to support sterol C5-6 desaturation.
219,220
GTT2
Haploid Glutathione S-transferase capable of homodimerization; functional overlap with Gtt2p, Grx1p, and Grx2p. 
30,239
S. cerevisiae mutant strains were obtained from Euroscarf (Frankfurt, Germany). When gene deletion resulted in the inviability of haploid cells (BY4741 strain), the analysis was performed on the corresponding heterozygous knockouts (in the diploid strain BY4743). Official gene symbols and notes were found in the NCBI -Entrez Gene Database (http://www.ncbi.nlm.nih.gov/sites/entrez).
